INTRODUCTION
Crowding generally increases aggressive behavior in man (RUSSELL & RUSSELL, 1968) and in other mammals (e.g. CALHOUN, 1962; CHRISTIAN, LLOYD & DAVIS, 1965) . In spite of the theoretical and practical importance of understanding the relationship between space and aggression, it has proved difficult to study this relationship carefully in man and other primates because numerous variables can be confounded with space restrictions. In human beings crowding is usually confounded with malnutrition, disease, alienation, racial origin, and nationality. Furthermore, response to the physical environment is very much determined by culture (HALL, 1966) . In comparisons of primate troops in habitats which are more or less crowded, such as urban -,s rural rhesus monkeys (SINGH, ig6g; I968 ) and free-living vs captive chimpanzees (WILSON & WILSON, 1968 ) the environments differ in numerous ways unrelated to space. Also, genetic differences may exist, within species, especially when differing habitats have been occupied for long periods of time. Thus, minor morphological differences between north and south Indian langurs (YOSHIBA, Ig68) suggest that observed differences in social behavior may have a genetic as well as environmental basis. In addition, visibility to observers may differ considerably between, for example, a forest and a city, leading to observational artifacts. Finally, in studies comparing captive groups to feral conspecifics, the captive groups are assembled from different or unknown troops (RUSSELI. & RUSSELL, 1968; BERTRAND, 1969 Therefore the dominance and family structures which may stabilize wild groups are lacking, and incomplete structure is confounded with space restriction.
Studies in which particular groups are observed in an environment of one density, then moved and observed in a more restricted environment provide clearer information about the effects of crowding, provided that proper care is taken to minimize the stress of transportation and the novelty of the new environment. A valuable study of this sort was accomplished with a group of rhesus monkeys in a large outdoor cage ?SOU'1'IIWICK, 1967). The space available to the monkeys was halved and aggression increased sharply.
We have used a similar procedure to study the effect of acute, short-term crowding on Japanese macaques, M. fuscata. The use of a resi<ient troop of Japanese monkeys at the Oregon Regional Primate Research Center made it possible to eliminate the sources of confounding mentioned above except for minor physical differences between the larger and smaller enclosure and the possibility of observer artifact, since observers are more efficient in scanning a small space than a large one. The experiment was designed and the data were analyzed in such a way as to minimize the hazards of artifact from these sources. The monkeys had lived as a troop in the wild and had been captured intact and left undisturbed in a two-acre enclosure for 2y2 years prior to the experiment. Thus, we were able to observe the effects of crowding on a well-structured, stable social group. Because individual recognition of all monkeys was possible, we were able to study structural changes as well as frequency changes in aggression. Our intent was to study the changes in aggressive behavior produced by crowding in finer detail than has previously been possible.
We were particularly interested in observing the behavior of the monkeys when they were returned to their home environment after crowding sessions. Our interest came from an apparently paradoxical observation made of the troop in ?g66. When the Japanese monkey troop was first imported to Oregon it was confined in an 1100 square-foot colony pen. After 17 months the monkeys were introduced into the two-acre corral in October, 1966, suddenly increasing their available space by a factor of 73. There was an immediate increase in very severe aggression with several subordinate males being mobbed repeatedly and viciously. This lasted only about three weeks. At the end of this time one male had been killed and three others severely wounded (ARTHUR HALL, personal communication). Similar mob attacks occurred between the original release of the troop and the present experiment, but at widely scattered intervals. These observations suggest that under some conditions increasing space can stimulate severe aggression.
